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It is evident, van't Hoff said, that if Avogadro's law holds good for dilute solutions, we have a means of determining the molecular weights of dissolved substances, comparable with that whereby the molecular weights of gaseous substances are determined. In the latter cases, molecular weight is deduced from measurements of volume, pressure, and temperature; in the former cases, molecular weight could be deduced from measurements of concentration, osmotic pressure, and temperature. But no accurate and easily used method has yet been found for measuring osmotic pressure; therefore, one of the values which is related to osmotic pressure is measured, namely, depression of freezing-point or increase of boiling-point.1
From their very accurate and numerous direct measurements of the osmotic pressures of aqueous solutions of cane-sugar, made in 1905, Morse and Frazer conclude that cane-sugar in aqueous solution exerts an osmotic pressure equal to the pressure which it-would exert if it existed as gas, at the same temperature, and with a volume equal to that of the water contained in tho solution.-
The law of Guldberg and Waage is of fundamental, importance in the study of chemical equilibrium. This law states that the rate of chemical action is proportional to the active mass, that is, (he molecular concentration, of each substance in the reacting system/*
In the ninth section of his memoir, van't IIolT showed that the law of Guldberg and Waage can be deduced, thermodynamically, from the laws which he had established for dilute solutions.
Finally, van't Hoff considered the limits of applicability to dilute solutions of the three laws, namely, the concentrations of dilute solutions are proportional to the osmotic, pressures, tho absolute temperatures are proportional to the osmotic pressures, and equal volumes measured at equal temperatures and osmotic. pressures contain equal numbers of molecules, lie said:
"Dealing with 'ideal solutions,' wo are at once confronted with a Horios of phenomena which are claused by tho analogy that haw boon OHtubliNhcd between solutions and gases with what lined to bo called tho deviation* from Avogadro'H law for gases. As the pressure of tho vapour of ammonium chloride, for instance, was found to be greater than tho pressure calculated on the basis of that law, so is osmotic pressure often found to bo abnormally
1 Tho development of this part of the subject lias booiconHiJ^^
2 American Chemical Journal, #4, 1 [1905).
8 This law will be dealt with in tho second part of this book (Chapter XIV).